The scattering of electrons by molecular hydrogen is one of the most fundamental processes in the field of molecular physics. Despite this there are many areas of uncertainty concerning a range of processes including electronic excitation, dissociative recombination, and differential cross sections.
In particular, even for this apparently simple system, theoretical calculations on the electronic-excitation process have been restricted to two states (see, for instance, Refs. [2] [3] [4] [5] [6] [7] . All Scattering calculations were performed using the molecular R-matrix method, details of which can be found elsewhere.
Because of the diff'use nature of several of the target states, it was necessary to increase the radius of the R-matrix sphere a defining the inner region of the calculation to 20ao. This is considerably larger than had previously been used for molecular calculations; as a result it was found necessary to double the number of Gauss-Legendre quadrature points usually used to evaluate the diA'use portion of the integrals.
In the R-matrix method, the target orbitals are augmented in the inner region by sets of continuum functions of appropriate (I,m) generated as the numerical solution of some model problem within a partial-wave ex-pansion.
All solutions with I (6 and m (3 lying below 5 Ry were included in the final basis. An orthonormal set of molecular orbitals were generated by Lagrange orthogonalizing one orbital from the a~, a", and xg sets to the target and two orbitals from the z" set.
The resulting continuum-orbital set was then Schmidt orthogonalized to the full set of target orbitals.
Inside the R-matrix sphere the (energy-independent) wave function is represented by terms of two types: 
